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When he first looked, he saw pink in the middle, and then pink in the eye which he first covered. Why did blinking restore the view ? [The PRESIDENT said he noticed the same thing himself.] He admitted that, on looking at the second illustration, he saw the surrounding colour invade the edges of the dark object. I Mr. RANSOM PICKARD said that when he looked at the black card, not knowing what he would see, he saw first a green pattern, like that of the surrounding carpet, and he failed to see how a pattern could be evident except as a cerebral event. Mr. DAVID WILSON said he did not quite follow Mr. Edridge-Green's reasoning. In the experiment shown, what happened in his case was that the black object on the red ground began to disappear from sight, and then the whole thing went completely black. He would like an explanation of that.
Dr. F. W. EDRIDGE-GREEN (in reply): Mr. Rea probably saw an after-image, and it was not being seen by the left eye at all. In answer to Mr. Pickard, the movement was obviously in the retina. I evolved this experiment by deduction. The colours moved in a spiral way, and in the centre the observer would soon see whirlpool movements.' If one looks at a patterned Persian carpet, one sees a pattern which blends with the carpet, but it is not the actual pattern which is seen. The colours of the pattern are there, but they are mixed up. The correct appearance in this experiment ought to be seen in from five to ten seconds, then darkening begins.
I have discussed this theory with von Kries, who said that my theory of vision explained numerous facts for which his failed to account, and at an International Physiological Congress at Groningen, Professor Arrhenius said he was firmly convinced that I had set forth the correct theory of vision.
When I propounded this theory at the International Medical Congress at Budapest my paper was read by special request in two sections. Not only was there no dissent but there was most emphatic approval. Professor A. von Tschermak, of Vienna, one of the world's leading authorities on vision, said that there was not a single fact or deduction in my paper that he could not support from-1 his own observations and he subsequently wrote to the Lancet2 supporting my views.
Ferree had shown that in the case of different after-imiiages a red after-image might go right through a green one on moving the eye; and stated that the only way to move these colours was to move the eye. There are two ways in which one can get movement of the visual purple. One is the steady movement which is always going on, except, perhaps, during sleep, and the other by moving the eye. Helmholtz timed the circles. When the eye was moved, the eye-muscles put pressure on the retina and drove the fluid in an irregular way.
My explanation of miners' nystagmus is that when confronted with the black surface of the coal face, the visual purple does not flow in to the fovea properly in the absence of peripheral stimulation, and to get it to flow in the miner moves his eyes. 13, 1929, complaining of diminution of vision, following a blow on the left eye. On examination it was found that both eyes were myopic:
(Right with 2 25 6 and left with 2_75 = 6 -P0 6' -1.5 9
It was further noted that there was an opacity on the back of both corne,,. When viewed with the loupe the opacities were seen to be roughly oval in shape, about 4 by 2' 5 mm. in size, russet brown in colour, with the long axis of the oval place(d obliquely, and the centre of the oval about 2 mm. below the centre of the cornea. The colour of these opacities was the same as that of the irides. No persistent pupillary membrane; no sign of iritis; fundi normal. The patient was then examined by the slit lamp, when it was found that, though the main and more definite opacity occupied the central part of each cornea, the whole of the backs of the corne2e, with the exception of the temporal quarter of the left cornea, were peppered with very fine particles of pigment, which, by being more tbickly deposited centrally, gave rise to the first impression that the opacities were defined ovals. Furthermore, pigment was found circulating in the anterior chamber of the left eye, but not in that of the right. The iris of both eyes was sprinkled with pigment, but none was seen in the retrolental space ( fig. I) .
The only change that had occurred at the end of five weeks was that the circulation of pigment had ceased in the left eye. Since that date the patient had been lost sight of.
This case varies in some particulars from that which I showed here in 1925,' the patient being a woman aged 30. The particles of pigment lay just anterior to Miss Mann examined that case with me and localized the position of the pigment. It is the only case of those examined by the slit lamp in which the pigment did not lie on the back of Descemet's membrane.
Though forty-one cases have been observed, I have only been able to trace details of thirty-one since 1899. Summaries of cases are given by Holloway (Annals of Ophthalmology, 1910, xix, 685) , and Koby (Revue GgnWrale d 'Ophtalmologie, 1927, xli, 53) .
From the brief historical synopsis of these thirty-one cases given at the end of this paper, I give here the following salient facts.
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(1) 71 * 4% were females. (2) Average age 46 * 2. (3) Bilateral in 93 * 8%. (4) Myopia in 80%. (5) In 26 7% there were congenital defects. (6) In 20% associated inflammation.
The question as to whether the condition is congenital or acquired has not vet been decided, though the greater weight of opinion seems to be on the latter side.
The arguments advanced in favour of the congenital theory are:-
(1) Symmetry.
(2) Females predominate.
(3) Pigment spots of the same size. (4) The eyes are, with one or two exceptions, myopic. (5) Has been observed in mother and daughter in three instances. (6) No past history or indication of inflammation. (7) Pigment is interstitial in position.
Against these arguments it may be said: (1) There is not always symmetry.
(2) Certain types of disease show a predominance in one sex. (3) A myopic eye tends to be unhealthy and more liable to inflammation. (4) Koby has observed the spindles forming in two cases, one of which has antecedent iridocyclitis. (5) Of those cases that have been examined by the slit lamp, only in that described by myself in 1926 was the pigment interstitial. (6) T have myself, in the last four years, examined about 4,000 school-children, aged 5 to 14, and have never seen a Krukenberg's spindle, nor do I know of any recorded case at this age.
An interesting fact in the second case I have seen is that the back of the right cornea was peppered all over with pigment, and no pigment was seen circulating in the anterior chamber, while in the left eye, though pigment was circulating in the anterior chamber, ready to be deposited, the temporal quarter of the cornea had no pigment upon it. The circulation of pigment in this eye might easily be explained by the blow, but it is evident that some other factor must be present to determine the adherence of pigment to the back of the cornea. Koby says that two factors are necessary for the production of a spindle
(1) Circulation of the aqueous.
(2) Disintegration of pigment associated with myopic uveitis, glaucoma, etc., the pigment being of retinal rather than meso-dermal origin. He thinks that the endothelial cells are injured by the rubbing of the pigmented particles against them, with the result that theytake up the pigment which becomes located in the interior of the cells. He explains the interstitial position of the pigment' in some cases by saying that the endothelial cells once having taken up pigment, may pass it forward into the layers anterior to them. Now circulation of pigment in the anterior chamber is often seen after blows upon the eye and intra-ocular operations. In one case of cataract extraction Ileave in mind, at the end of four days pigment settled on the back of the cornea in such a manner as to cause the nurse who dressed the eye to report a hyphaema. Its lodgment on the back of the cornea was so evanescent that when the house-surgeon saw the case the " hyphbema " had disappeared. The phenomenon was explained on examnination with the slit lamp. In this case the pigment did not pass out of circulation until about a week later, showing that the "scrubbing" of the endothelium by the pigment suggested by Koby, does not occur in all cases, and that, even given pigment resting upon the endothelium after having been in circulation, there must be postulated some factor which causes the cells to take up the pigment In another of my cases-that of a young man-after a blow upon the eye, pigment came to rest temporarily upon the back of the cornea. In neither of these two cases did any figure resembling a Krukenberg's spindle ever show itself while they were under my observation.
With regard to pigment passing forward into the more anterior layers of the cornea, I have examined, with the slit lamp, pigment on the back of the cornea which has been present for years, but have not yet observed any case in which it has altered its position.
Again, if the cause is inflammatory, there should have been a sufficient number and diversity of inflammations of the eye in such a long period as thirty years, to have produced more than forty one recorded cases of Krukenberg's spindles.
The first case I saw was, I think, of a congenital nature, but I must confess that the second case leaves me in some doubt. On the whole, however, the theory of a congenital origin is, to my mind, slightly the more acceptable.
Review of 31 Cases of Krrkenberg's Spindles. The details obtainable are not complete in every case. Of the 31 cases, 20 were in females and 9 in males, the youngest being 17 and the oldest 68. The condition was bilateral in 15, unilateral in 1, the spindle being of the same colour as the iris in 8, of different colour in 4, and the average size 4 x 2 mm. The spindle had its major axis vertically in 5, obliquely in 3. In 4 the pigment extended beyond the central figure.
Associated ophthalmic defects in the anterior chamber and iris were congenital in 4, acquired in 3, no defects in 8. Inflammatory changes of the deeper parts of the eye were seen in 7, lens opacities in 6, myopia in 20, emmetropia in 3, and hypermetropia in 2.
The average picture presented is therefore a vertical spindle, 4 x 2 mm., of the same colour as the iris, present in both eyes of a myopic female aged 46.
Chronological List of Observers and Namber of Cases described by each. 1899, Krukenberg 3. 1900, Weinkauff 1. 1901 , Stock 2. 1903 , Thompson and Ballantyne 1. 1911 , Hess 1. 1912 , Augstein 6. 1913 , Streber and Steiger 6. 1917 , Kraupa 5. 1920 -21, Vogt 4. 1923 , Haussen 1. 1925 , Koby 2. 1925 , Cardell 1. 1926 , Sallman 1. 1926 , Seissinger 3. 1927 , James 1. 1929, Friedman 1. 1929, Cardell 1.
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CARDELL, Brit. Journ. Ophkth., 1926 , x, 198. JAMES, Brit. Journ. Ophth., 1927 , xi, 148. FRIEDMAN, Arch. Ophth., 1929 A Microphthalmic Family.-EUGENE WOLFF, F.R.C.S. So few microphthalmic families resembling this have been recorded that I tbought it was worth bringing to the notice of this Section.
The parents were first cousins, their mothers having been sisters. There are ten children alive of whom five, three males and two females, have small eyes. The affected ones were the first (Elizabeth), the third (Rose), the fourth (Ivy), the eighth (George), and the tenth (Edward), who is really the eleventh, as the eighth child had a twin brother who died.
In the majority of recorded cases of microphthalmos there has been some other congenital malformation such as cataract, or coloboma of the iris and choroid often combined with nystagmus. In the majority, too, there has been poor vision even with correction. The affected members of this family, however, simply have small eyes without any of the above defects. They are all high hypermetropes with relatively little or no astigmatism, and they all had reasonably good vision, at one time, at any rate. A variable amount of pseudo-neuritis is present. There is also some ptosis associated with narrow palpebral fissures (2-1 cm. in width) and small orbits (vertical height 2 5 cm.). The eyes are deeply set so that-as I think Scherenberg was the first to point out-the lower orbital margin, which normally makes no prominence, is visible.
It is difficult to decide when to call an eye microphthalmic, since all grades, from anophthalmos to the normal eye, are found. It is not possible to measure the antero-posterior diameter of the eyeball, and the size of the cornea is not an absolute
